Recurrent artery of Heubner (RAH) aneurysms are extremely rare and few cases have been reported in the literature. A 53-year-old woman was transferred for evaluation and management of spontaneous subarachnoid hemorrhage (SAH). Cerebral angiography revealed a rupture of RAH aneurysm. The aneurysm was secured with a fenestrated right-angled Yasargil clip along the RAH. Postoperative brain computed tomography showed a hypodense lesion at the left head of the caudate nucleus due to obliteration of the RAH. Fortunately, the patient experienced no neurologic deficits. To avoid iatrogenic obliteration of RAH, intraoperative careful confirmation of its flow should be performed. We report a case of RAH aneurysm in a patient with SAH.
INTRODUCTION
Aneurysms of the lenticulostriate artery (LSA) are very uncommon; however, recurrent artery of Heubner (RAH) aneurysms of the LSA are very rare and only a few cases have been reported in the literature. Rupture of a LSA aneurysm can cause deep intracerebral hemorrhage or subarachnoid hemorrhage (SAH) according to location of aneurysms 8) . The natural history and etiology of RAH aneurysms are unknown. Only SAH caused by rupture of RAH aneurysms has been reported 4, 5, 9) . Although various treatment methods (surgical clipping, endovascular treatment, and conservative treatment) can be considered, there is no consensus concerning a therapeutic strategy due to the rarity of cases. We report on a patient with SAH caused by rupture of RAH aneurysm.
CASE REPORT
A 53-year-old female presented to the emergency room of our hospital after the sudden onset of thunderclap headache, nausea, and lethargy. She did not have medical history of diabetes, hyperlipidemia, or hypertension. Her blood pressure at the emergency room was 117/69 mmHg and other vital signs were stable. The patient appeared lethargic but answered all questions appropriately. Other neurological deficits were not noted. Brain computed tomographic (CT) ( Fig. 1A ) scanning showed diffuse SAH with a clot in the basal and both Sylvian cisterns. A CT angiogram was performed, which revealed an aneurysm of approximately 8 mm in the left proximal A1 segment of the anterior cerebral artery (ACA) ( Fig. 1B-D) . For the anatomic details of the surrounding vasculature, a cerebral angiogram was performed. A left internal cerebral angiogram revealed that the aneurysm originated from RAH, which arose from the junction of A1 and the anterior communicating artery (ACoA), and its size was approximately 8 mm ( Fig. 1E , F). There was no evidence of vasculitis, other aneurysms, or moyamoyalike-vessels, and all of the surrounding vasculature appeared normal. Because an endovascular embolization was thought difficult, we decided that microsurgical clipping would be more favorable.
The patient was taken to the operating room the following morning and positioned for a standard left pterional approach. After the craniotomy and dural opening, the Sylvian fissure was opened lateral to medial, and carotid and chiasmatic cisterns were opened in order. The A1 trunk was exposed thoroughly. At the junction of A1 and A2, the origin of RAH was visualized but an aneurysm was not seen. For further exposure, partial gyrus rectus corticotomy was performed; RAH aneurysm was visualized and appeared as a thrombus filled dilation ( Fig. 2A) . A fenestrated right-angled Yasargil clip was applied along RAH ( Fig. 2B ). After securing the aneurysm, the proximal and distal blood flow in RAH was confirmed using Doppler sonography. The distal blood flow of RAH decreased slightly after clipping but was maintained. After the confirmation, part of the aneurysm was excised for a pathology. The cranium and incision were closed in a standard fashion.
The patient woke up with no focal neurologic deficit postoperatively, but the postoperative brain CT showed an area of hypodensity in the left caudate nucleus (Fig. 3) . She was treated according to our standard protocol for SAH and monitored for vasospasm using transcranial Doppler sonography every other day. After 19 days, the patient was discharged from the hospital without neurologic deficits. The pathology report did not indicate possible infectious etiology.
DISCUSSION
The RAH is the largest vessel of the medial lenticulostriate arteries. The ACA is divided into the A1-precommunicating portion, A2 from the ACoA to the callosomarginal artery, and A3 distal to the callosomarginal artery. The RAH branches from A1 (3.6-14.3%), from A2 (23.3-47.8%), or at the junction of ACA-ACoA (43.4-62.3%) [1] [2] [3] . It runs parallel and posteriorly to A1 and penetrates the lateral portion of the anterior perforating substance 6) . It supplies the anterior striatum (caudate nucleus and putamen), a portion of the globus pallidus, anterior hypothalamus, and anterior limb of the internal capsule 1) . Its injury results in paresis of the contralateral upper extremity Ruptured Aneurysm of Recurrent Artery of Heubner and face, aphasia (if damage occurs to the dominant hemisphere), and even memory loss or personality changes 7) . Injury also causes dysfunction of the tongue and palate. In many cases, occlusion of RAH leads to clinically silent infarctions that are limited to the head of the caudate nucleus and the neurological deficit tends to resolve over weeks to months 1, 4) . Aneurysms arising from the proximal portion of ACA (A1: horizontal portion) are extremely rare and only a few cases of aneurysms arising from RAH have been reported 9, 10) . Vellore et al. 9) reported a case of RAH aneurysm in a patient with SAH, detected on delayed cerebral angiography. The patient demonstrated signs of photophobia and neck stiffness, but the first cerebral angiogram did not reveal any aneurysms. The following week, a second cerebral angiogram revealed a saccular aneurysm approximately 2.5 mm in size arising from the RAH 9) . Mansfield and Rahme 4) reported an exceptional case of ruptured dissecting aneurysm of the RAH in a patient with osteogenesis imperfecta. Ogata et al. 5) reported a case of a ruptured dissecting aneurysm of RAH, including the pathological findings.
Unfortunately, RAH aneurysms are rarely reported in the literature. We reviewed the literature of LSA aneurysms. Vargas et al. 8) classified LSA aneurysms into 3 types based on anatomical location. Type 1 describes aneurysms arising from the dorsal middle cerebral artery next to a perforating LSA but not incorporating the perforator. Type 2 is an LSA aneurysm from which the perforating artery or arteries arise (type 2A, type 2B). Type 3 describes a fusiform aneurysm beyond the first loop or turn of an LSA. Our case is most similar to type 3 according to the above classification but not the same. They reported type 3 aneurysms are the typical Charcot-Bouchard aneurysms associated with hypertension and associated with moyamoya-like vasculature.
